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o e S . TECHNICAL NOTE S
ey g ﬂmmm INFRARED OCEANOGRAPHIC MAPPING (U) :

P. M. Moser
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« One of the two primary reasons for the existence of the U, 8, Navy
i8, in time of war, to control the use of the seas for U. S. purposes
and deny thelr use to the snemy. Since control follows from knowledge
it would be appropriaste that the U, S, Navy have the clearsst understand-
ing of the seas, Yet, it has been said that more is known about the moon
. than is known sbout the oceans. With the coming of the sulmarine and the
- airplane a third dimension has been added to the former two-dimensional
“domain to be amntrmllgé* The U.8.8.R. has responded by a& greatly in-
creased effort in oceanographic studies--~the U, S. 1s lagging in studies
of this “inner space" in much the same manner as the studies of outer
space, The surveillance of the sea: to detect, to classify, and to mon-
~1tor hostlle vehicles, is cne of the most critical ingredients of any
program of anti-submarine warfare. To find sulmarine targets consist-
ently requires a far more extmnaive knowledge of the sea itself than
aumramt%y'pwevamisg

The grauﬁ that I represent has been investigating the paaﬁib&li&y of
detecting submarines by detecting effects produced by them on the surface
of the ovean. One such effect is a change of surface water temperature
in the wake of a submarine due to a stirring af,aub&umﬂ&ca water of dif-
ferent temperature to the surface. By use of passive, alrborne, infrared

 mapping devices, designed originally for land reconnaissance, we have

- been able to obtaln thermal pietures of the sea surface, which under cer-
tain, not-vlearly-defined comditiona, reveal surface effecta produced by
submerged sulmarines. Ag by-products, we have discovered an interesting

- phenomencn that points out the value of airborne infrared imaging devices
as oceanographic instruments; we have inferred a potential method of im-
proving sonar ranges based on ubtilization of this phenomenon; we have
inferred a potential methed by which a friendly submarine may effectively
shield itself against debection by sonar; we have noted that detection
and partial classificatiom of surface vessels is possible even on the
darkest of nighte by means of these passive devices and, finally, these
latter results suggest the feasibllity of a missile using an infrared
r&iﬂsﬂeg system to be uped against surface vessgels.

I should like to take you alonmg in our P2V aircraft on a simulated
submarine detection exercise with an infrared mapping device, The infra-
red pletures that I show you have besn recorded at night and are taken
from a2 mumber of our exercises.

Wi R e i il
As we pass over the beach (figure 1) at Long Branch, New Jersey en
route to the operating area we note an overflow of nold, fresh water into
the ccean from the Takanassee Lake reservoir and sn sbbing tide drawing
4% to the wontﬁgamt‘ As the aircraft advances at 170 knots at a
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representative altitude of 2000 feet, our infrared device sweeps out a
continuous strip map 2300 yards wide. About 16,000 relative temperature
messurements---sach o about 0,050 resolution---are made each second
and recorded sequentially on photographic film in the form of an image
such that warm areas appear light and cool areas appear dark. Typleally,
an ares of 195 square nautical miles can be surveyed per hour---a 10-knot
ocesnographic vessel would require almoat four months to cover an equiv-
alent ares., Furthermore, in the latter case, the complexion of the ocean
surface would have changed so many times during thes measurement period
thet only ite more permanent features---such as the (ulf Stream-~-would
be discernible, This picture (figure 2), a 7500-yard long view of the
ocean off Long Branch, shows one of tommonly several demarcation lines
running parallel to the shore, which represent perhaps a shearing of the
inshore tldal currents against permanent ocsanic currents. As we cross
the coastal shipping lanes, we sncounter first a ship (figure 3) with
three hot stacks and then one (figure L) with one hot stack., Next we
pass over a ship (figure 5) which, from its dimensions and the placement
of 1ty two stacks, appears to be a destroyer. These plctures suggest
the possible utilization of a passive infrared mapping device for the
nighttime detection and partial classification of surface vessels. In
addition, since a hot stack serves as an excellent beacon in the inter-
mediate wavelength portion of the infrared spectrum, perhaps a family of

- Sidewinder~like missiles could be developed for use agalnst surface
vessals, :

' Fnally, we arrive in the submarine operating ares and we recognize
the submarine (figure 8) on the surface as a warm, stackless, rather
poorly defined object againot the cocl sea background. We note that on
thig occasion and in this particular area, the oceanogrephic conditions
are such that s finely-etched, Jine-like, cold wake is being generated.

On other occasions we have recorded warm wakes {figure 7) such as a
submarine operating at meximum periscope depth has generated in this
case,. We note in this picture that the submarine has passed from a re-
gion where the surface water ls cool to one where 1t beacomes abruptly a
few tenths of a degree warmar. In the cool portion the wake appears
puffy; in the warm portion It appears more like a sllck. We note also
an apparent shearing of sdjacent water masses taking place since the wake
is discontinuous aloug the line of demarcation. If we are operating in
an area where there are dlverging currents we may observe a natural up-
welling of water to the surface. We believe that this infrared scene
{figure B), recorded off the coast of Maine, depicts such a phenomenon,
Also of interest in this plcture iz a 2-mile long wake of a snorkeling
submarine. On the original negative it appears strikingly like an air~
craft contrail against a background of clouds,

' in a posifively buvyant conditren
~ We request the submarine to qmmrngzﬁﬁt & keel depth of 100 feet at a
speed of 6 knots. Then we map the area in front of the submarine (figure
5? to insure against crediting the submarine with generating any surface
- patterns that may be of natural origin, We see a natural background
pattern which we can use 2@ & geographical reference.
o : o o R A B D WO M g
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1e8 produced on the surface by passage of

e precedin Now we see more splashes
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ig: thsa ﬁmn%kan nf‘ theae w;:ﬂa.m affwtg, we

‘gimamg the aﬁmﬁ rooms iaa 1%}3 amw«- ‘
cooler than the surface water---perhaps
é&g}t&m pafhaﬁa due to a decrease in tem-
ﬁwmr, t,!w mﬁﬁ*{s swikmg

e u%rwstum from which 1t has ,jtwt amerged. Let me
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Now our simulated exercise is completed and we head back to land., As
we pass over Barmegat Ray (ﬁ,gum 13) we note in the water a cvol region
-~ surrounded by a warmer area. Upon completion of the ﬁi@ht we note on a
Coast and Geodetic Survey Chart of the area (figure 1h) a distinet cor-
~ NWW M@wm kh& ;m&tem on our thermal map and the bottom con-
"WM‘E Qf the Bay..

o concluas
. three ideas:

wm aﬁ;ﬁrm the hope that I have conveym to you
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First, a much better understending of our oceans is needed and air-
borne infrared imaging systefms can serve as valuable inatruments in
achieving this understanding.

Second, infrared studies of the oceans and the vessels plying them
can suggest many new types of military operations and weapons.

Third, infrared devices exhibit considerable potential for gubmarine
detection in their own right as well as gerving as adjuncts to others.

(b) C©)

T, W, Moser
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FIGURE 1 - Infrared Picture Recorded by AN/AAD-2 of Takanassee
Lake Reserveir Overflow into the Atlantic Ocean

L

i

ST P Ot ik e £¥a 2Va NS B R AW LRV}

O o oot g s,

< A5 g, g

ty Atcut 5000 Yards Cffshcre

inui

FIGURE 2 - Infrared Ficture of Ocean off Long Branch. N. J. Shcwing
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FISURE 3 -« Infrared Ficture of Ship With Three Hot Stacks
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Infrared Picture of Ship With Two Hot Stacks
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FIGURE 6 - Submarine on Surface Generating a Cold Wake
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FIGURE 7 - Infrared Picture Recorded by AN/AAR-9 of a Natural Sea Surface

]
[
? Pattern and Warm Wake from a Suhuarine at Periscope Depth
Eichs ; “ oo r=
= FIGURE 8 - Infrared Picture Recorded by AN/AAD~2 oi‘ a Natural Sea Surface
H Fattern and a Cold Puffy Wake Generated by a Snorkeling Submarine
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FIGURE 11 - Infrared Picture Recorded After Passage of 1C(O-Ft Deep Submarine

FICURE 12 - Infra.red Picture of Submarine on Surface and Natural Thermal

"._.'.v A - - - > - e v w w - - )

E e




FIGURE 13 - Infrared Picture of Portion of Barnegat Bay
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FIGURE 1L - Portion of Coast and Geodetic Survey Chart of Barnegat Ba:
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26 Aug 2016

MEMORANDUM FOR THE RECORD

FROM:

TO:

Subj:

Ref:

Division Director EO & Special Mission Sensors, Avionics, Sensors and E*
Warfare Dept (AIR 4.5.6

Office of Counsel, Naval Air Warfare Center, Aircraft Division (NAWCAD)

SECURITY RECOMMENDAION FOR FOIA REQUEST, DON FOIA CASE
FILE NUMBER 2015-008952

(a) SECNAVINST 5720.42F, DON FOIA Program, 06 Jan 99

(b) Executive Order 13526

1. Recommendation. AIR 4.5.6 reviewed each document and has the following

recommendations listed by each separate document covered under the subject:

Document (2) of Subj. NAVAIRDEVCEN Report No NADC-AW-N5916, 5 Jun 1959,
“Submarine Wake Detection Program” (AD-C955796). Information found to be
unclassified and releasable in its entirety.

Document (3) of Subj. NAVAIRDEVCEN Report No NADC-AW-N5917, 8 Oct 1959,
“Infrared Wake Detection” (AD-C955804). Information found to be unclassified and
releasable in its entirety.

Document (4) of Subj. NAVAIRDEVCEN Report No. NADC-AW-L5932, 23 Feb 1960,
“Submarine Wake Detection” (AD-C955797). Portions of the report found to be
classified under Section 3.3(4) under reference (b). Remaining portions of the document
found to be unclassified and releasable.

Document (5) of Subj. NAVAIRDEVCEN Report No. NADC-AW-L6005, 30 Mar 1962,
“Submarine Wake Detection, Flight Trials of the Reconofax Camera” (AD-C955798).
Information found to be unclassified and releasable in its entirety.

Document (6) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6207, 3 May 1962,
“Airborne Infrared Oceanographic Mapping” (AD-C955799). Information found to be
unclassified and releasable in its entirety.

Document (7) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6208, 8 Jun 1962,
“NAVAIRDEVCEN Airborne Infrared Developments” (AD-C955801). Information found to
be unclassified and releasable in its entirety.
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Document (11) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6304, 20 Jun 1963, “Use
of an Airborne Passive Infrared Mapping Set for Submarine Wake Studies” (AD-
338356L). Portions of the report are found to be exempted under reference (b) Section
3.3(6). Remaining portions of the document found to be unclassified and releasable.

Document (12) of Subj. NAVAIRDEVCEN Report No. NADC-AW-6303, 31 Jul 1963,
Submarine Wake Detection, Flight Trials of the AN/AAD-2 Infrared Mapping Set in a
Cessna 310-B Aircraft” (AD-340804). Information found to be unclassified and releasable
in its entirety.

Document (14) of Subj. NAVAIRDEVCEN Report No. NADC-87161-50, 28 Oct 1987,
“Applications of Airborne Passive Infrared Mapping Devices to Military Oceanography”
(Reprinted from Proceedings of the First U.S. Navy Symposium on Military
Oceanography, Volume Il, 17-19 June 1964) (AD-C042316). Information found to be
unclassified and releasable in its entirety.

Document (15) of Subj. NAVAIRDEVCEN Report No. NADC-AW-6421, 27 Aug-1964,
“Infrared Radiation from Ships” (AD-353610L). Portions of the report found to be
exempt under reference (b) Section 3.3(6). Remaining portions of the document found
to be unclassified and releasable.




2. Basis of Recommendation. All information was reviewed with current class guides and
what is considered open source information. Appropriate recommendations made above
with respect to findings. Documents found with portions releasable were sanitized based
on class guides and reference (b). Such disclosure of Department of the Navy classified
information would give potential adversaries insight that would present a significant
threat to national security.

3. Exemptions Utilized. Two separate exemptions were utilized in the determination of what
information should be sanitized or exempted from release via Freedom of Information
Act (FOIA) request process. All current Classified Military Information (CMI) has been
sanitized out of the document under FOIA Exemption 3, Executive Order 13526 Sections
3.3(4) and 3.3(6). This Executive Order Section covers CMI that was originally classified
over 25 years ago from date of this memorandum. Subject matter experts within AIR
4.5.6 were utilized in making the exemption determinations.

4. Point of Contact. The point of contact for this security review and recommendation is Mr.
Paul W. Reimel, AIR 4.5.6 Division Director, paul.reimel@navy.mil, 301-342-0100.

8/30/2016

X Paul W. Reimel

Paul W. Reimel

Signed by: REIMEL.PAUL.W.1229241016

Distribution:
NAWCAD 7.4

NAWCAD 4.5.6


mailto:paul.reimel@navy.mil



